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Abstract⎯Thymol is oxidized at glassy carbon electrodes (GCEs) modified with coimmobilized carboxyl-
ated multiwalled carbon nanotubes (MWCNT-COOH) and surfactants of various nature in a Britton–Rob-
inson buffer solution. The effect of the nature and concentration of surfactants in the composition of the elec-
trode surface modifier on the amperometric response of thymol was evaluated. It was found that the best vol-
tammetric characteristics are achieved in the case of an anionic 0.10 mM sodium dodecyl sulfate (SDS) (a
decrease in oxidation potential by 50 mV and an increase in oxidation currents 2.2-fold in comparison with
MWCNT-COOH/GCE). The electrooxidation of thymol at MWCNT-COOH–SDS/GCE proceeds irre-
versibly with the participation of one electron and one proton and is controlled by the adsorption of the ana-
lyte. The electrode response is linear in the ranges 0.500–17.0 and 17.0–150 μM of thymol with the limits of
detection 0.14 μM and determination 0.48 μM. The developed method is tested on thymol-containing phar-
maceutical preparations. The voltammetry data are compared with the results of an independent spectropho-
tometric determination.
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Thymol (2-isopropyl-5-methylphenol) is a broad-
spectrum biologically active substance. Its natural
source is provided by plant raw materials, for example,
thyme (Thymus vulgaris), oregano (Origanum vulgare),
ajowan (Trachyspermum ammi), and others [1–3].
Thymol exhibits antimicrobial, antioxidant, analgesic,
and anti-inflammatory properties, which determines
its use as an active ingredient in food, medicines, and
cosmetic products [4]. However, as for many other
low-molecular-weight phenolic compounds, the
effectiveness of thymol depends on its concentration
[5]; it is necessary to control the concentration of thy-
mol in real objects.
Thymol is an electrochemically active compound;
therefore, electrochemical methods are used to deter-
mine it. This is largely due to the active development
of chemically modified electrodes. A combination of
chromatographic separation with electrochemical
detection, in particular, coulometric [6] and ampero-
metric [7, 8], is successfully used to analyze objects of
complex composition. The known methods of the
electrochemical determination of thymol are summa-
rized in Table 1. The best performance is achieved
using chemically modified electrodes. Among the
modifiers of the electrode surface, carbon nanomate-
rials (nanotubes, graphene and its derivatives) and
metal oxide nanoparticles were most widely used.
Lower limits of detection are achieved by using the
adsorption mode, but the duration of measurement is
markedly increased in this case, and in the analysis of
real objects, other components having close voltam-
metric characteristics can be accumulated.
It is of interest to expand further the range of mod-
ifiers, in particular, to use MWCNT-COOH and sur-
factants as comodifiers. This combination helps to sta-
bilize the aqueous MWCNT-COOH suspension. On
the other hand, it ensures the preconcentration of the
analyte on the electrode surface because of hydropho-
bic interactions with surfactant molecules, which
improves the performance of thymol determination.
EXPERIMENTAL
Reagents and solutions. We used thymol (99.5%),
quercetin (95%), vanillin (99%), ascorbic acid (99%),
gallic acid (99%), caffeic acid (98%), rosmarinic acid
(98%) (all from Sigma, Germany); eugenol (99%) and
chlorogenic acid (95%) (Aldrich, Germany). Other
reagents were of cp grade.
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